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(57) In an electronic control system for controlling 
the operational contrition of the washing motor of a dish- 
washing machine, the washing motor (11,1 1') is driven 
by an electronic circuit (10) connected to a microproces- 
sor (16). A current sensing device (12), consisting of a 
shunt (13) and a n low-pass filter (17), is series con- 
nected to the driving branch of the electronic circuit (10) 



FIG.2 



and is connected to the microprocessor (16) for carrying 
out constant and continuous control of the state of the 
current in the motor during the start-up phase and the 
maintenance phase and for detecting possible anomaly 
conditions. 
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Description 

The present invention refers to a system for control- 
ling normal operation of the washing motor of a dish 
washing machine. 5 

The system of this invention has been developed in 
order to guarantee maximum safety of the dishwashing 
machine in any working condition. 

In the past, dish-washing machine manufacturers 
have had to solve several problems for guaranteeing an 
efficient and safe dishwashing machines, which should 
most of all wash perfectly To accomplish such a result, 
hot and thorough washing has to be carried out. This is 
made possible by an efficient water pumping system. 
The above cited condition may become critical when, for 
various reasons, the motor of the washing pump is 
jammed so that the dishes do not get washed. In this cir- 
cumstance, the safety of the dishwashing machine is in 
danger due to overheating of some electric compo- 
nents. In some cases, this can cause a fire. 

To avoid these noxious effects, thermal safety 
devices have been series connected to the load. The 
safety devices operate before the danger condition 
occurs, but do not guarantee quick intervention that 
would prevent some plastic members mounted on the 
dishwashing machine from deteriorating. 

As known, a resistor is fitted in the washing tank. 
This resistor is not covered by water but is cooled by the 
water coming out of the washing nozzles which are 
hydraulically activated by water pumped by said motor. 
Overheating occurs when the motor is jammed and the 
resistor is no longer cooled by the water jet. 

There are mainly two causes for the jamming of the 
pump motor: 

after a prolonged inactivity of the diswashing 
machine a calcareous layer forms on the blades of 
the impeller, preventing the motor from starting; 
during washing or cleaning of the pump filter, 
deposits can get stuck between the blades of the 
impeller, jamming it. 

For the aforecited reasons, an electronic control 
system has been proposed for guaranteeing continuous 
monitoring of the washing motor working conditions. 

These and further objects which will be more 
apparent hereinafter are attained according to the 
present invention by the provision of an electronic con- 
trol system for controlling the operational condition of 
the washing motor of a dish-washing machine of the 
type in which the washing motor is driven by an elec- 
tronic circuit connected to a microprocessor, character- 
ised in that a current sensing device, consisting of a 
shunt and a n low-pass filter, is series connected to the 
driving branch of the electronic circuit and is connected 
to the microprocessor for carrying out constant and con- 
tinuous control of the state of the current in the motor 
during the start-up phase and the maintenance phase 



and for detecting possible anomaly conditions. 

For a better understanding of the present invention, 
reference is made to the following detailed description 
of an exemplary embodiment considered in combina- 
tion with the accompanying drawings in which: 

is a diagrammatic representation of the oper- 
ation of the motor; 

is a block diagram of the electric connections 
of the motor; and 

is a variant of the detail A of FIG. 2. 

The idea on which the control is based is to exploit 
the electric-physical operation of the motor. For the 
understanding of the invention, reference is made to the 
second quadrant in FIG. 1 wherein, designated at 1 is 
the state of the current in a motor. The current always 
has a start-up phase a upon starting the motor, when 
current is at its maximum, and a maintenance phase b, 
in which the current value is definitely lower. 

It is stressed that maximum absorption of current 
could also occur during the maintenance phase, should 
the motor be jammed. 

The implemented algorithm simply tests that the 
condition of normal operation is satisfied and, upon 
anomalies occurring in either the start-up or the mainte- 
nance phase, it carries out a prealarm procedure in 
which it carries out a series of motor control attempts 
with an aim to release the jammed motor. 

The corrtrol system of this invention is comprised of 
two fundamental parts; a current sensing device series 
connected to the load (motor) and a software routine 
which samples and monitors the current state of said 
circuit. 

The number of required electronic components is 
minimised, remitting the control function to the software. 

In FIG. 2 it is shown that a simple current sensing 
device 12 is added to a conventional circuit 10 for con- 
trolling the motor 1 1 . The sensing device is composed 
of a shunt 13 series connected to the control branch, a 
71 low-pass filter 1 7 composed of a first capacitor CI , a 
resistor R5 and a second capacitor C2, and an optional 
pull up device 14 for cutting off the control from part of 
the microprocessor 16. 

The procedure provides for constant control of cur- 
rent in the branch of the washing motor. In fact, from the 
instant the load is activated to when it goes off, the out- 
put value of the current sensing device 12 is monitored 
(see the quadrant 2 of FIG. 1 showing the voltage of 
shunt 1 3), controlling that it follows a classic routine with 
a start-up phase followed by a maintenance phase and 
that no current peaks occur. 

To control current by way of a simple method, 
experimentally determined thresholds have to be fixed. 
The monitored current must not exceed these thresh- 
olds. Reaching these limits for a prolonged period deter- 
mines a condition of anomaly 

In this manner the system is critical as it is affected 
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by the electric circuit parameters, i.e. temperature derat- 
ing, supply voltage variation derived from the compo- 
nents, etc.. 

The method of this invention avoids said problems 
as it analyses the current state and calculates interven- 
tion thresholds every time it is activated. Accordingly, 
the system is self -adapting and is immune to any varia- 
tion of the aforecited parameters. 

The control is composed of the following phases: 

a) continuous current monitoring; 

b) check at start-up under starting-up conditions; 

c) check of constant current in the maintenance 
phase; 

d) prealarm phase; 

e) alarm phase. 



Claims 

1. An electronic control system for controlling the 
operational condition of the washing motor of a 

5 dish-washing machine of the type in which the 

washing motor (11, 11') is driven by an electronic 
circuit (10) connected to a microprocessor (16), 
characterised in that a current sensing device (12), 
consisting of a shunt (13) and a k low-pass filter 

10 (17), is series connected to the driving branch of 
the electronic circuit (10) and is connected to the 
microprocessor (16) for carrying out constant and 
continuous control of the state of the current in the 
motor during the start-up phase and the mainte- 

15 nance phase and for detecting possible anomaly 
conditions. 



Current monitoring is the routine which cyclically 
samples and reads the sensing device output current 
value. It makes provision for filtering algorithms to avoid 20 
reading errors due to disturbances. 

The start-up check is the routine that is activated at 
motor start-up. It analyses the state of the current value 
in the start-up phase by calculating the normal opera- 
tion threshold. If the maximum absorption condition 25 
occurs for more than 3 seconds, the prealarm routine is 
activated. 

The maintenance check is the routine that is acti- 
vated at the end of the motor start-up phase. This check 
controls that the current value is kept under the calcu- 30 
lated limits. If a maximum current absorption condition 
occurs for more than 3 seconds, the prealarm routine is 
activated. 

The prealarm phase is the routine which is acti- 
vated in anomaly conditions. It provides for 10 attempts 35 
of driving the motor alternated by pauses (at present, 
driving and pause periods last 3 seconds each). If all 
attempts have no effect, the anomaly condition is deter- 
mined, whereby the alarm phase is activated. 

The motor of FIG. 2 is one of known kind with a sin- 40 
gle direction of rotation. The variant embodiment of FIG. 
3 shows a motor 11' (also of known kind) capable of 
operating in either direction of rotation. In this case, dur- 
ing the prealarm phase, instead of said pause the motor 
control is activated for driving the motor in the way 45 
opposite to that required. This action may facilitate the 
release of the jammed motor. The remainder of the rou- 
tine is exactly like the one described above. 

The alarm phase is the final phase in dealing with 
the anomaly of the motor. During this phase, all func- so 
tions of the dish-washing machine are deactivated. A 
visual signal is emitted to inform the user about the 
machine condition. Two kinds of visualisation are pro- 
vided for distinguishing the two conditions of anomaly 
which may occur. One indicates that the motor was 55 
jammed in the start-up phase, the other that it jammed 
during normal washing operation. 



2. A control system as claimed in claim 1, character- 
ised in that the filter (1 7) is composed of two capac- 
itors (CI , C2) and a resistor (R5). 

3. A control system as claimed in claim 1, character- 
ised in that the current sensing device (1 2) also pro- 
vides for a pull up device (14) for cutting off said 
control from part of the microprocessor (16). 

4. A control system as claimed in claim 1, character- 
ised in that the washing motor (11) has only one 
direction of rotation. 

5. A control system as claimed in claim 1, character- 
ised in that the washing motor (11') has both direc- 
tions of rotation. 



3 



EP 0 838 192 A1 




4 



EP 0 838 192 A1 



<^ CN. rt ^ in ^ 

CL 

O 



O 



' 2 



CO 

c: 



4 




If 



CM 
O 



a 



or> 



o 



1 

< 



6 



S — fi- 




u 



CO 

o 



5 



EP 0 838 192 A1 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 11 0750 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



PATENT ABSTRACTS OF JAPAN 

vol. 018, no. 030 (C-1153), 17 January 

1994 

-& JP 05 261057 A (HITACHI LTD;GTHERS: 
02), 12 October 1993, 

* abstract * 

FR 2 399 826 A (BOSCH-SIEMENS HAUSGERATE 
GMBH) 9 March 1979 

* page 3, line 29 - page 4; claims; figure 



EP 0 326 893 A (HANNING ELEKTRO-WERKE GMBH 
& CO.) 

* claims; figures 1-3,6,7 * 

PATENT ABSTRACTS OF JAPAN 
vol . 96, no, 001 

-& JP 08 019506 A (TOSHIBA C0RP;0THERS: 
01), 23 January 1996, 

* abstract * 

DE 25 55 052 A (MIELE & CIE GMBH) 

* page 4; figures * 



1,3,4 



A47L15/46 
A47L15/42 



1,3,4 



1-4 



1-4 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



1-4 



A47L 



Ttie present search report has been drawn up for all claims 



Place of search 

THE HAGUE 



Date of completion of the search 

7 January 1998 



Examiner 

Courrler, G 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A ; technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



6 



